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uranium and tritium isotopes.
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CONTINUATION SHEET

Part 3 - Description of Hazardous Conditions and Incidents

ANL-IL IL 3890008946
Unlined Holding Basin at Sewage Treatment Plant

Groundwater Contamination:

The potential for groundwater contamination exists. Groundwater in some of
the ANL-IL facility is 1in the perched condition because of the relative
impermeability of the underlying silty clay. This clay can restrict downward
water flow and create a lateral perched water flow condition. The groundwater
pattern in the area would probably follow the area topography, flowing
southeasterly toward the Des Plaines River. Contaminated water may percolate
downward into the perched groundwater and migrate in a southeasterly direction
offsite. (Ref. (5) p. 2.)

Population = 3,000 employees + 30,000 residents within 3 miles and north of
the river.

Drinking Water Contamination:

In the vicinity of ANL-IL, only subsurface water (from both shallow and deep
aquifers) and Lake Michigan water are used for drinking purposes. The
potential for contamination of groundwater used for drinking purposes does
exist. Two principal aquifers are used as water supplies in the vicinity of
ANL-IL. The upper aquifer is the Niagaran-Alexandrian dolomite which is about
200 ft. thick in the ANL-IL area and has a piezometric surface between 50 and
100 ft. below the ground surface. The 1lower aquifer 1is the Galesville
sandstone which lies between 490 and 1,500 ft. below the surface. Maquoketa

Shale separates the aquifers and retards hydraulic connection between the
aquifers,

The four domestic water wells currently in use at ANL-IL are about 300 ft.
deep in the the Niagaran dolomite. Three wells are northwest of the site.
The nearest well is approximately 1,000 ft. north of the site. Samples from
the nearest drinking water well have shown levels of tritium about 1% of the
U. S. EPA drinking water standard. Together, the four wells serve the more
than 3,000 employees at the ANL-IL facility.

Population = 3,000 employees + 30,000 residents within 3 miles and north of
the Des Plaines River.

(Ref. (1) p. 8, 12, Ref. (2) p. 6, Ref. (5) p. 1-2.)



- POTENTIAL HAZARDOUS WASTE SITE ; mm
\'Z‘ZfEPA PRELIMINARY ASSESSMENT MUMBER

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS IL 13890008946

0. HAZARDOUS CONDITIONS AND INCIDENTS Conen
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©3 HARRATIVE DESCRIPTION
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. 107 AL POPULATION POTENTIALLY AFFECTED: __ SEE CONTINUATION SHEET

"IV, CO.AMENTS

The unlined holding basin“has only been used on rare occasions (1ess.than annual)
for holdup of wastewater from the ANL Lab Sewer System concrete holding tanks.
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CONTINUATION SHEET

Part 3 - Description of Hazardous Conditions and Incidents

ANL-IL IL 3890008946

Unlined Holding Basin at Sewage Treatment Plant

Total Population Potentially Affected:

33,000 (3,000 employees + 30,000 residents within 3 miles and north of the Des
Plaines River.) (Ref. (1) p. 8.)

Sources of Information:

(1)

(5)

(6)
(7)
(24)
(25)

(26)

(27)

1986 Annual Site Environmental Report for Argonne National Laboratory
(Report #ANL-87-9).

ANL-IL Intra-laboratory memo to N. W. Golchert from S. Y. Tsai; Subject:
Groundwater Monitoring Plan for the 317-319 Area; September 17, 1985.

Site Plan (ANL map), January 9, 1986.
ANL map with PA legend and locations, April 1988.
Environmental Radioactivity at ANL, 1958 (ANL-6047) pg. 35

Environmental Radioactivity at ANL, 1959 (ANL-6282) pgs. 31, 32, 38, 40,
41.

Environmental Radioactivity at ANL, 1960-61 (ANL-6736) pgs. 41, 42, 45,
46.

1985 Annual Site Environmental Report for ANL (ANL-86-13) pgs. 37, 38,
39.
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Summary Report for Preliminary Assessment of the ANL-IL

Unlined Holding Basin at Sewage Treatment Plant

4/13/88

The Unlined Holding Basin at the ANL Sewage Treatment Plant has been contamin-
ated by the holdup of radioactive wastewater pending processing. Samples from
the nearest drinking water well have shown levels of tritium about 1% of the
EPA drinking water standard.

Recommendations: (1) Sample the soil in the basin to assess the depth of
radioactivity and the presence of toxic chemicals for
subsequent removal action.

(2) Complete a Site Inspection (SI).
(3) Following evaluation, remove significant residual

radioactive contaminants and ship the contaminated soil
to a radioactive waste disposal site.
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Since both alpha and beta activities from waste water were found in Saw-
mill Creek, increases in the Des Plaines River from this source should
be found in both types of activity. This is additional evidence that the beta
activities in the River were due to fallout. As was the situation with

Des Plaines River water, Sawmill Creek water is apparently sufficiently
diluted so that the Creek has a negligible effect on the radioactivity of the
Des Plaines River bed.

Total activities in
bottom silt from ponds on
the ANL site are given in
Table XVII. The storage
lagoon for contaminated

TABLE XVII

NONVOLATILE RADIOACTIVITY IN
BOTTOM SILT FROM PONDS ON
ANL SITE, 1958

Alpha Bera 7  waste water contained.ap-
Ne. of Activity Activity proximately 10 to 40 times
Month Samples (pc/g) (mpe/g) the normal alpha and beta
Max. | Avg. | Max. | Ave, at':t1V1t1es four.ld in boFtom
. silt. The active nuclides
April 4 8912 | 243 | 12172 | 355 found in these samples
3 310 | 27P 4P | e7® were the same as those
May 3 51 37 68 63 found in water from this
July 4 4622 | 132 7982 | 256 lagoon (see Section C-2).
3 225 | 1P 86> 75P The shorter-lived fission
November 4 10702 | 297 | 20022 | 561 products predominant in
3 68> | 39° | 102° | 80®|  fajjout (e.g., Sr¥, Cce!,
Average 187 325 Zr-Nb”) were absent or
32b 710 present in much smaller

concentrations than the
long-lived fission products.
One of the ponds on the site

2 Storage lagoon for contaminated waste water.

b Excluding the storage lagoon.

contained abnormal concen-
trations of natural activity, and these results will be discussed below. All
other samples from the ANL ponds contained concentrations of alpha and
beta activities similar to those found earlier. All alpha activities were
normal, while a few of the samples contained 25 to 50 ppcﬁ/l of fission
product fallout.

The alpha activities in bottom silt from lakes and streams near
ANL (Tables XVIII and XIX) were normal for each particular body of water.
The average beta activities were about 40 ,uuc/g higher than found in other
years, due to high concentrations of fallout activity in a large fraction of
the samples. Since all samples were collected during periods of relatively
high fallout, the average beta activity is abnormally high. The July sample
from McGinnis Slough (240 ;L}Lc/g) contained the second highest concentra-
tion of beta activity found this far off the Laboratory site. The highest sam-
ple, collected in August, 1952, from the Des Plaines River below the ANL
site, contained 248 ,u,uc/g. The high samples collected in 1958, all decayed

35



Differences between samples collected on the same day from both locations,
such as were found on January 28 and March 13, were due to differences in
the amount of fallout activity. Usually the samples collected upstream from
the mouth of Sawmill Creek were higher, and this is reflected in the averages.
The average values, about 70 ,u.}lc/l, were about two times greater than in
the past several years as a result of the relatively large amount of fallout
during the first part of 1959. The Sr% content of the River at both locations
decreased from 3.6 uuc/l in February to about 1 /.ch/l in December; during
the same period the Sr® content decreased from 68 puc/l to less than

1 ;.L/.Lc/l. The Cs'3? concentrations were about the same in the Des Plaines
River as in Sawmill Creek above the site.

The results indicate that the activity in Sawmill Creek did
not increase the activity in the Des Plaines River to any significant degree.
| This is reasonable in view of the large dilution of Sawmill Creek water by
‘ the much greater volume of water in the River.

3. Other Waters

: The total activities in water samples collected from ponds
‘ on the ANL site are given in Table XI. The average alpha activity in the
natural ponds, 2.4 p.uc/l, was normal and similar to previous yearly aver-
ages. The two highest alpha activities in this group of samples, 5.9 and
3.5 ,U.;.Lc/l, were obtained in September and December from the same pond
(location 11G in Figure 9). These results are unusual in that more than
75% of the surface water samples collected in the Chicago area contained
less than 3 uuc/l. About 90% of the alpha activity in the two samples from
the pond at 11G was due to uranium. This is also abnormal since uranium
1 accounts for 50 to 75% of the total activity in ordinary surface water. Plu-
tonium and thorium were not detected in these samples; the total beta
activities were normal and several times greater than the alpha activities.
The reason for this small increase in uranium content is not known at
present, but is being investigated. Contamination by ANL operations is
possible but unlikely. The samples collected from this pond in April and
May contained normal amounts of both alpha activity and uranium, approxi-
mately 2 /.L;lca/l and 1.3 p/.LcU/l.

The highest alpha activities in the ANL ponds were found
in water from a pond used occasionally to store contaminated waste water.
As shown in the table, some of the samples from this pond contained alpha
activities three to five times higher than in normal surface water. About
three-quarters of this activity was due to uranium and plutonium. For
example, the sample collected on July 31 contained 14 puc of alpha activity/l,
5.6 uuc of uranium/l, and 3.5 ppc of plutonium/l. The thorium concentration
was only 0.2 /.Lu.c/]. This pond is also used to store excess uncontaminated
waste water, and at times contains only rain water. However, the bottom of
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the pond has adsorbed considerable activity from contaminated water in
the past, so some of the activity found in the 1959 samples may have been
leached from the bottom by uncontaminated waste water or rain water
present in the pond at the time of sampling.

TABLE XI

NONVOLATILE RADIOACTIVITY IN PONDS
ON ANL SITE, 1959

Alpha Activity Beta Activity
Date No. of (}i,LLC/l) (p,uc/l)
Collected Samples
Max Avg Max Avg
March 13 3.2 2.0 134 78
12 3.8 - 59.6 -
April 30 2 2.6 2.4 90.2 85.5
12 6.7 - 72.1 -
May 28 2 1.8 1.8 40.0 39.5
12 6.3 - 75.0 -
July 31 1 1.5 - 20.7 -
12 14.0 - 78.0 -
September 30 2 5.9 3.3 15.2 11.8
December 8 3 3.5 3.0 15.6 14.0
12 3.0 - 18.9 -
Annual 18 14.08 3.6 134 49
Summary 13b 5.9 2.4 134 44

4Storage pond for contaminated waste water.

bExcluding samples from storage pond.

The beta activities in the ANL ponds were up to ten times
higher than normal during the first part of the year as a result of fallout.
Beta activities in the past have varied between 7 and 15 ,U.uc/l during periods
of little fallout. By December the beta activities had decreased to nearly
normal values. Similar beta activities were found throughout the year at
sampling locations off the Argonne site. The decrease during the year fol-
lowed the decrease in fallout in air and rain. Because of the large amount
of fallout early in the year, the average beta activity, about 45 Muc/l, was
about 20 yuc/l higher than the averages for the past several years.
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TABLE XVI

RADIOACTIVITY IN BED OF SAWMILL CREEK, 1959

Micromicrocuries per gram
Location Date

Alpha | Beta u Th Pu sr?% | cs'??
At waste water outfall May 20 35 108 10.8 | 0.64 1.2 <0.4 -
10 yards below outfall May 20 30 93 5.9 (2.3 1.3 <0.5 -
20 yards below outfall May 20 26 76 3.3 11.2 2.9 <0.4 -
30 yards below outfall May 20 14 72 1.3 [0.75 0.30 | <0.2 -
40 yards below outfall May 20 14 51 1.0 | 0.55 0.13 | <0.4 -
20 yards below outfall Jan. 28 87 147 23.0 - 18.2 2.4 8.1
20 yards below outfall Nov. 18 75 208 317 - 9.4 1.6 4.0
Below outfall, East Bank June 17 47 6l - - - - -
Below outfall, 5 ft from East Bank June 17 15 45 - - - - -
Below outfall, 5 ft from West Bank | June 17 37 226 - - - - -
Below outfall, West Bank June 17 22 67 - - - - -
Above ANL Site May 20 26 122 2.2 | 3.1 <0.1 <0.2 - J

TABLE XVII

RADICACTIVITY IN SELECTED BOTTOM SILT SAMPLES, 1959

Micromicrocuries per gram
Location Date
Alpha | Beta U Th Pu sr? | cst¥?

Des Plaines River, Lemont

(below Sawmill Creek) May 20 23 327 1.9 1.6 | 0.1 0.45 -
Des Plaines River, Lemont

(below Sawmill Creek) Aug. 20 25 198 1.3 - - <0.4 2.7
Des Plaines River, Willow Springs

(above Sawmill Creek) May 20 23 75 1.4 1.3 <0.1 0.23 -
Des Plaines River, Willow Springs

(above Sawmill Creek) Sept. 29 26 231 2.6 - - <0.3 3.7
DuPage River, Naperville Mar. 13 94 94 2.3 8.2 | <0.1 <3 -
DuPage River, Channahon Mar. 13 29 195 1.4 - - <2 -
McGinnis Slough, U.S. Rt. 45

and Il11. Rt. 7 Sept. 30 25 39 2.5 2.0 <0.05 - -
Lake Michigan, 98th St., Chicago May 28 4 28 0.53 - - <0.04 -
Storage Pond, ANL Site (10M) Mar. 13 | 485 546 |23.4 - 272 8.5 49.6
Pond, ANL Site (3F) Mar. 13 60 81 1.2 3.8 <0.05 - -
Pond, ANL Site (3F) Sept. 30 30 54 2.0 <0.1 <0.1 - -
Pond, ANL Site (11G) May 17 23 69 2. 1.8 <0.1 .z -
Creek, ANL Site (13G) June 11 27 197 1.5 - - 0.45 7.1

1 1
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None of the alpha activities was above normal. About one-third of the

samples contained above-average concentrations of beta activity due to
fallout, and the high samples were about equally distributed, on a percent-
age basis, above and below Sawmilil Creek. In those samples containing
normal amounts of beta activity, the alpha-to-beta ratio was fairly con-
stant. However, unusually high beta activities were not accompanied by
high alpha activities. If Argonne waste water had added significantly to
the activity of the Des Plaines River bed below the Creek, high alpha as
well as high beta activities would be expected. All the results indicate that
Sawmill Creek had little, if any, effect on the activity in the bed of the

Des Plaines River.

The total activities in ponds and in a few drainage ditches on
the ANL site are given in Table XVIII.

TABLE XVIII

NONVOLATILE RADIOACTIVITY IN BOTTOM SILT
FROM PONDS ON ANL SITE, 1959

Alpha Activity Beta Activity
Date No. of (npc/g) (ppc/g)
Collected Samples
Max Avg | Max Avg
I
March 13 3 50 35 151 95
1a 485 - 546 -
April 30 2 24 24 215 142
12 486 - 644 -
May 28 2 24 22 66 6l
12 473 - 648 -
June 11 3 28 26 197 187
July 31 7 28 25 439 167
12 109 - 145 -
September 30 2 30 26 65 60
December 8 4 23 21 117 84
14 505 - 506 -
Annual 28 5052 94 6482 192
Summary 23P 60 25 439 125

4Storage pond for contaminated waste water.

bExcluding samples from storage pond.
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- Samples from the storage pond for contaminated waste water contained
from 4 to 20 times the normal concentrations of alpha activity and 2 to
8 times the normal beta activity. The sample collected on March 13 was
analyzed for uranium, plutonium, Cs*??, and Sr%, and abnormally large
amounts of these activities were found. The large amount of activity in
the bed of this pond had accumulated over a period of years from the con-
taminated water stored at intervals in the pond.

Samples were collected on June 11, July 31, and December 8,
from a drainage ditch at location 13G that carries scrubbing water from a
burner used for disposal of metallic sodium. Both inactive and neutron-
irradiated sodium is burned in this equipment, but contaminated scrub water
is not knowingly discharged to the ditch. None of the samples contained
detectable amounts of Na?? or Na**. The alpha activities were all normal,
and some samples contained appreciable concentrations of fission products,
presumably from fallout.

One sample collected on March 13, from a pond near the southern
edge of the ANL site (location 3F) contained 60 iujiic of alpha activity per
gram, about twice the normal concentration. The beta activity, 81 puc/g,
was only slightly above normal. Additional analyses performed on this
sample (see Table XVII on page 38) showed that it contained a normal ura-
nium concentration but about twice the normal thorium concentration.
Similar results were obtained for a sample collected on March 13 from the
DuPage River at Naperville. In this sample the alpha activity (94 ,u,uc/g)
was about three times the normal value and the thorium concentration
(8.2 ;:.,uc/g) about four times normal. Growth curves of the thorium sep-
arated from these samples indicated that the thorium consisted primarily
of Th®* and its daughter Th??® 1In both cases the thorium probably occurs
naturally. The increased thorium concentrations apparently are localized,
since other samples from the same beds contained normal amounts of
thorium.

Except for the storage lagoon and the pond at location 3F, the
alpha activities in samples collected on the ANL site were in the normal
range. The average value, 25 ;’L/.LCG,/g, was similar to the alpha activities
found off the site. The average beta activity, 125 ;J.,'Lc/g, was about 30 ‘ugyg
higher than the average activity found near ANL in 1959 and 25 to 60 zuc/g
higher than the yearly averages found on the site prior to 1959. This was
due to increased amounts of fallout activity; except for the storage lagoon
there was no indication that the on-site samples contained significant
amounts of activity from Argonne operations. The relative amounts of
fission products of different half-lives were the same in samples collected
on and off the site at the same time, indicating that the ages of the fission
products were the same.

The total activities in bottom silt collected within 25 miles of
ANL are listed in Table XIX and summarized in Table XX.

_— ‘
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TABLE XXVII1

NONVOLATILE RADIOACTIVITY IN BED OF SAWMILL CREEK

Distance Downstream Alpha Activity (pc/g) Beta Activity (pc/g)
from Waste Water

Outfall (yards) Nov. 14, 1960 | Oct. 27, 1961 | Nov. 14, 1960 | Oct, 27, 1961

0 19 20 46 51

10 209 28 502 45

20 82 30 197 4]

30 63 16 123 34

40 17 12 46 24

50 242 23 479 44

60 247 27 439 41

100 20 10 42 21

135 19 23 45 61

155 197 14 250 28

220 20 16 38 32

260 78 9 109 23

295 38 14 66 28

310 29 25 47 46

335 26 21 42 44

The same nuclides added to the creek in Argonne waste water con-
tributed to the increased activity in below-outfall bottom silt samples, as
shown in Table XXIV. Normal concentrations of uranium and thorium in
bottom silt from the Chicago area are 1-3 pc/g based on previous analyses.
The plutonium, strontium-90, and cesium-137 contents of bottom silt co-
lected in 1959 from the Chicago area were < 0.1, 0.2-0.5, and 2-4 pc/g,
respectively. Since the amount of fallout decreased sharply in 1960,
these plutonium, strontium-90, and cesium-137 concentrations may be
considered as present in the 1960 samples due to fallout. Thus, concentra-
tions in excess of those given above were derived from Argonne waste
water, and, as shown in Table XXIX, samples containing abnormally high
alpha and beta activities also contained high concentrations of these
nuclides.

TABLE XXIX
RADIOACTIVITY (pc/gl IN SELECTED BOTTOM SILT SAMPLES, 1960
Location Date Alpha Beta Uranium Thorium Piutonium Strontium-90 Cesium-137

Sawmill Creek, 10 yards below outfall September 7 50 173 11 - - - -
Sawmill Creek, 10 yards below outfall November 14 209 502 49 11 20 21 54
Sawmill Creek, 80 yards below outfall November 14 247 493 40 - - 39 2.1
Sawmill Creek, 155 yards below outfall November 14 197 250 26 - 12 2.2 17
Sawmitl Creek, 295 yards below outfall November 14 38 66 3.6 0.85 2.7 <0.2 1.6

Des Plaines River, Lemont (below April 6 37 65 2.3 - - - -

Sawmill Creek)

lilinois River, Morris April 28 19 3% 11 - - - -

Lake Calumet, Chicago November 17 32 65 3.1 - - - -
Storage Lagoon, ANL November 21 | 242 | 775 % - . . . J
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Bottom silt from Sawmill Creek above the site contained normal
alpha and beta activities. Previous annual averages, 22-29 pcOL/g and
60-93 pc,B/g, were similar to those in 1960 and 1961. Increases in the
fall of 1961 due to fallout were small. Total alpha and beta activities in
the Des Plaines River samples were in the normal range except during
the last three months of 1961, when increases in beta activity due to re-
cently produced fallout were detected. Differences between the two loca-
tions occurred in both directions in a random manner and could not be
attributed to activity entering the river from Sawmill Creek. Thus, the
sample collected on April 6, 1960, below Sawmill Creek contained
37 pca/g, slightly higher than the usual alpha activity. However, the
uranium content (2.3 pc/g) was in the normal range, plutonium and
thorium were not detected, and the ratio of alpha activity to uranium con-
centration was normal. In addition, the sample contained normal amounts
of beta activity, and since Sawmill Creek samples containing alpha activity
from Argonne waste water have also contained elevated beta activities,
Des Plaines River samples should behave similarly. The radioactivity
in the April 6 Des Plaines River sample must, therefore, be considered
normal. The high beta activities in October and December samples were
due to above-normal amounts of fallout at the particular locations
sampled. These samples contained the same fission products found in
air during this period.

Table XXX gives the total activities found in other ponds and
streams on the ANL site. Abnormally high activities were consistently
found in samples from the storage lagoon for contaminated waste water.

TABLE XXX

NONVOLATILE RADIOACTIVITY IN BOTTOM SILT FROM
OTHER PONDS AND STREAMS ON ANL SITE, 1960-61

Alpha Activity (pc/g) Beta Activity (pc/g)

No. of

Date Collected Samoles
P Max Av Max Av
April 29, 1960 3 3252 124 3922 179
2b 26 24 75 73
July 28, 1960 3 26 25 54 48
September 30, 1960 2 28 25 63 58
November 21, 1960 4 2428 77 7752 228
3b 23 22 48 46
August 29, 1961 3 30 29 54 51
September 22, 1961 4 46 31 58 47
Summary 19 3254 53 775 108
| 17 46 26 75 52

8Sample collected from storage lagoon for contaminated waste water.

bExcluding samples collected from storage lagoon.
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E. Surface Soil

PE 3

The total activities in soil on the ANL site during 1960 and 1961
are given in Table XXXV. Normal activities range from approximately 10
to 30 pc/g for alpha activity and from 20 to 80 pc/g for beta activity. The
lower values are generally encountered in sandy soils while soils contain-
ing clay and loam are more active. As indicated in the table, abnormally
high activities were present in samples collected near a uranium-storage
shed and near the storage lagoon for contaminated waste water. These
activities result from the use made of these areas.

TABLE XXXV

NONVOLATILE RADIOACTIVITY IN SURFACE
SOIL ON ANL SITE, 1960-61

Alpha Activity Beta Activity
Date No. of (PC//g) (pc/g)
Collected Samples
Max Av Max Av
April 29, 1960 3 24 20 69 57
July 26, 1960 122 6100 606 4340 483
July 28, 1960 1 25 - 6l -
August 16, 1900 gb 26 22 81l 54
August 19, 1960 1¢ 31 - 55 -
October 3, 1960 12¢ 47 26 82 55
November 21, 1960 ) 28 22 55 47
1¢ 74 - 248 -
1960 44 6100 187 4340 178
Summary 31d 47 24 82 53
March 10, 1961 4 38 27 70 57
March 29, 1961 5 31 27 70 62
March 30, 1961 11 27 23 62 53
May 11, 1961 4 32 23 54 45
June 23, 1961 52 40 26 91 63
August 29, 1961 9 41¢ 26 75 56
September 22, 1961 2 25 23 62 56
1961 40 41 25 86 56
Summary

@Collected near uranium-storage shed.

bCollected near EBWR and CP-5 Reactor Buildings.

CCollected near storage lagoon for contaminated waste water.

dExcluding uranium-storage area and November 21 sample from lagoon area.

Additional analyses confirmed the presence of uranium in soil col-
lected near the storage shed. Surface soil in the Chicago area normally
contains about 2 pc of uranium per gram, while the uranium content of the
soil near the storage shed ranged from normal amounts to about 6000 pc/g.
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Abnormal uranium concentrations were detected up to 75 ft {rom the shed,
an increase over the 40-ft radius of contamination found earlier.

The abnormally high activities in soil collected near the storage
lagoon were due to the same nuclides added to Sawmill Creek in Argonne
waste water. The contamination was confined to an area that carries over-
flow lagoon water to Sawmill Creek. At other locations near the lagoon
the soil activities were normal.

Iodine-131 was detected in surface soil collected near the building
from which the bulk of the iodine was released during February and March
1961. This release, and the resulting airborne iodine-131 concentrations,
are discussed in Section II-A. The radioiodine concentrations in soil
ranged from less than 0.3 to 104 pc/g at the time of collection, March 29-30.
The results are tabulated in Section F in order to compare them with the
concentrations in grass collected at the same time. The presence of
iodine-131 is not apparent from the results given in Table XXXV since
these activities were determined after the samples were dried at 110°C.
Drying for several hours at this temperature removed essentially all of
the iodine-131. The iodine-131 concentrations were determined on sepa-
rate, undried portions of the samples.

Other samples collected on the ANL site during 1960 and 1961 con-
tained normal amounts of activity. Recent fallout activity was not appareht
in the samples collected on September 22, 1961.

The total activities in soil collected within 25 miles of the ANL site
are given in Table XXXVI. The average alpha activity, about 20 pc/g, was
normal, and the average beta activity, about 50 pc/g, was very similar to
that found in other years when fallout activity was low.

Several samples were analyzed for uranium, plutonium, and thorium.
The uranium content varied from 1.7 to 2.2 pc/g and thorium concentrations
ranged from 0.016 to 0.021 pc/g. These values are similar to those ob-
tained in other years. Plutonium concentrations were between 0.03 and
0.05 pc/g, and are attributed to fallout.

The total activities in samples collected from the reference sites
are given in Table XXXVII. The results were very similar to those obtained
earlier. As was noted for the on-site samples, the total beta activities in
the off-site samples collected after September 1961 did not show any sig-
nificant increase from the atmospheric nuclear testing during this period.
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3. Ground Water

The Laboratory domestic water is provided by four wells which are des-
cribed in Section I.E. and the locations are shown in Figure 1. Samples
from each well were collected quarterly at the well head and analyzed for
several types of radioactivity. The 1985 results are in Table 11. In addi-
tion to the well water samples, one tap water sample was collected and the
results are also in Table 11.

I the EPa

standards for this type of system apply. For the nuclides measured in

Since the Laboratory is a "non-community water system",
Table 11, the following limits are established:

Gross alpha particle activity 15 pCi/L (10’9 uCi/mL)

Gross beta particle activity 15 pCi/L (10~ pCi/mL)
Hydrogen-3 2 x 10° pCi/L (10'9 uCi/mL)
Strontium-90 8 pCi/L (10~° uci/mL)
Radium-226 5 pCi/L (10~° pCi/mL)

The uranium results would be covered by the gross alpha standard. Inspec-
tion of Table 11 indicates that all measurements are well within the EPA
drinking water standards. This program is being conducted to demonstrate
the Laboratory's compliance with the EPA drinking water regulations.

Wells 1 and 2 had measurable levels of hydrogen-3 at various times dur-
ing the year, although the average concentration was only 1% of the EPA
Standard. It is speculated that the source of the hydrogen-3 was from
liquid wastes that were placed in holding ponds in the sewage treatment
area (Location 10M in Figure 1) in the 1950's. The tritiated water mi-
grated down through the soil to the dolomite, and was drawn into the wells.
wWell 1, which is about 200 m north of the treatment area, had higher hydro-
gen-3 concentrations than well 2, which is about 300 m from the treatment
area. Although the normal subsurface water flow gradient is in the south
direction, the cone of depression created by the pumping on these wells
would overpower the normal pattern. The holding ponds have not been used
for a number of years. Two hydrogen-3 results from Well 3 were very
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TABLE 11

Radioactivity in ANL Domestic Wwells, 1985
(Concentrations In 107 uci/mL)

Type of No. of
Activity Lacation Samples Avg. Min, Max.
Alpha Well #1 4 4.1 + 1.0 2.9 5.0
(nonvolatile) well #2 4 4,0 + 1.1 2.8 5.2
' well #3 4 3.0 ¥ 0.5 2.4 3.4
well #4 3 2.5+ 1.3 1.8 3.6
Tap 1 - - 0.4
Beta well #1 4 7.8 + 1.6 6.3 9.6
(nonvolatile) Well #2 4 6.7 + 0.9 5.6 7.6
well #3 4 6.4 + 1.2 5.1 7.6
Well #4 3 5.9+ 2.2 4.1 7.1
Tap 1 - - 5.1
Hydrogen -3 well #1 4 220 + 41 181 257
well #2 4 161 + 130 < 100 333
well #3 4 111 + 15 < 100 125
Well #4 3 - - < 100
Tap 1 - - 114
Strontium-90 Well #1 1 - - < 0.25
Well #2 1 - - < 0.25
Well #3 1 - - < 0.25
Well #4 1 - - < 0.25
Tap 1 - - < 0.25
Radium-22¢ well #1 1 - - 1.27
well #2 1 - - 1.01
well #3 1 - - 0.72
well #4 1 - - 0.76
Tap 1 - - g.12
Uranium-234 well #1 1 - 0.23
well #2 1 - 0.18
Well #3 1 - - 0.26
Well #4 1 - - 0.12
Tap 1 - - 0.06
Uranium-238 well #1 1 - - 0.16
Well #2 1 - - 0.17
Well #3 1 - - 0.18
well #4 1 - - 0.12
Tap 1 - - 0.15
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slightly above the detection limit, but these are considered to be within
the normal fluctuation range for the measurement of hydrogen-3 in water.





